Introduction
============

The extensive literature on homework suggests the importance of completing homework tasks to foster students' academic achievement (e.g., [@B56]; [@B23]; [@B38]; [@B61]; [@B19]). However, existing research also indicate that the amount of homework assigned is not always related to high academic achievement ([@B17]; [@B16]). In the words of [@B15] "homework works if quality is high" (p. 467). However, further research is needed to answer the question "What is quality homework?".

Teachers are responsible for designing and assigning homework, thus our knowledge on their perspectives about this topic and the characteristics of the homework typically assigned is expected to be a relevant contribution to the literature on the quality of homework. Moreover, data on the characteristics of homework could provide valuable information to unveil the complex network of relationships between homework and academic achievement (e.g., [@B9]; [@B53]; [@B59]; [@B63]).

Thus, focusing on the perspective of mathematics teachers from elementary and middle school, the aims of the present study are twofold: to explore the characteristics of quality homework, and to identify the characteristics of the homework tasks typically assigned at these school levels. Findings may help deepen our understanding of why homework may impact differently the mathematics achievement of elementary and middle school students (see [@B18]).

Research Background on Homework Characteristics
-----------------------------------------------

Homework is a complex educational process involving a diverse set of variables that each may influence students' academic outcomes (e.g., [@B11]; [@B53]; [@B10]; [@B16]). [@B8], [@B9]) presented a model outlining the factors that may potentially influence the effect of homework at the three stages of the homework process (i.e., design of the homework assignment, completion of homework and homework follow-up practices). At the first stage teachers are expected to consider class characteristics (e.g., students' prior knowledge, grade level, number of students per class), and also variables that may influence the impact of homework on students' outcomes, such as homework assignment characteristics. In 1989, Cooper (see also [@B10]) presented a list of the characteristics of homework assignments as follows: amount (comprising homework frequency and length), purpose, skill area targeted, degree of individualization, student degree of choice, completion deadlines, and social context. Based on existing literature, [@B58] proposed a distinct organization for the assignment characteristics. The proposal included: homework frequency (i.e., how often homework assignments are prescribed to students), quality, control, and adaptivity. "Homework frequency" and "adaptivity" are similar to "amount" and "degree of individualization" in Cooper's model, respectively. Both homework models provide a relevant theoretical framework for the present study.

Prior research has analyzed the relationship between homework variables, students' behaviors and academic achievement, and found different results depending on the variables examined (see [@B60]; [@B18]). For example, while homework frequency consistently and positively predicted students' academic achievement (e.g., [@B54]; [@B52]; [@B20]), findings regarding the amount of homework assigned (usually assessed by the time spent on homework) have shown mixed results (e.g., [@B52]; [@B14]; [@B38]). Data indicated a positive association between the amount of homework and students' academic achievement in high school (e.g., [@B40]); however, this relationship is almost null in elementary school (e.g., [@B10]; [@B48]). Finally, other studies reported a negative association between time spent on homework and students' academic achievement at different school levels (e.g., [@B60]; [@B49]; [@B38]).

Homework purposes are among the factors that may influence the effect of homework on students' homework behaviors and academic achievement ([@B9]; [@B59]; [@B16]; [@B50]). In his model [@B8], [@B9]) reported instructional purposes (i.e., practicing or reviewing, preparation, integration and extension) and non-instructional purposes (i.e., parent-child communication, fulfilling directives, punishment, and community relations). Depending on their nature, homework instructional purposes may vary throughout schooling ([@B35]; [@B17]). For example, in elementary school, teachers are likely to use homework as an opportunity to review the content taught in class, while in secondary school (6th--12th grade), teachers are prone to use homework to prepare students for the content to be learned in subsequent classes ([@B35]). Still, studies have recently shown that practicing the content learned is the homework purpose most frequently used throughout schooling (e.g., [@B66]; [@B13]; [@B26]; [@B1]; [@B30]). Studies using quantitative methodologies have analyzed the role played by homework purposes in students' effort and achievement ([@B59]; [@B50], [@B51]), and reported distinct results depending on the subject analyzed. For example, [@B21] found that homework assignments with the purposes of practice and preparation improved the performance of 5th-grade students' social studies when compared with the no-homework group. However, no statistical difference was found between the two types of homework purposes analyzed (i.e., practice and preparation). When examining the homework purposes reported by 8th-grade teachers of French as a Second Language (e.g., drilling and practicing, motivating, linking school and home), [@B59] found that students in classes assigned tasks with high emphasis on motivation displayed more effort and achieved higher outcomes than their peers. On the contrary, students in classes assigned tasks with high drill and practice reported less homework effort and achievement ([@B59]). A recent study by [@B50] analyzed the relationship between homework assignments with various types of purposes (i.e., practice, preparation and extension) and 6th-grade mathematics achievement. These authors reported that homework with the purpose of "extension" impacted positively on students' academic achievement while the other two homework purposes did not.

[@B8], [@B9]) identified the "degree of individualization" as a characteristic of homework focused on the need to design homework addressing different levels of performance. For example, some students need to be assigned practice exercises with a low level of difficulty to help them reach school goals, while others need to be assigned exercises with high levels of complexity to foster their motivation for homework ([@B54]). When there is a disparity between the level of difficulty of homework assignments and students' skills level, students may have to spend long hours doing homework, and they may experience negative emotions or even avoid doing homework ([@B11]). On the contrary, when homework assignments meet students' learning needs (e.g., [@B1]; [@B30]), both students' homework effort and academic achievement increase (e.g., [@B57]; [@B67]). Teachers may also decide on the time given to students to complete their homework ([@B8]; [@B10]). For example, homework may be assigned to be delivered in the following class (e.g., [@B27]) or within a week (e.g., [@B26]). However, research on the beneficial effects of each practice is still limited.

[@B58] investigated homework characteristics other than those previously reported. Their line of research analyzed students' perception of homework quality and homework control (e.g., [@B58]; [@B15]). Findings on homework quality (e.g., level of difficulty of the mathematics exercises, [@B54]; homework "cognitively activating" and "well prepared", [@B58], p. 448; homework selection and level of challenge, [@B15]; [@B51]) varied regarding the various measures and levels of analysis considered. For example, focusing on mathematics, [@B54] concluded that "demanding" exercises improved 7th-grade students' achievement at student and class levels, while "repetitive exercises" impacted negatively on students' achievement. [@B15] found that homework assignments perceived by students as "well-prepared and interesting" (p. 471) positively predicted 9th- and 10th-grade students' homework motivation (expectancy and value beliefs) and behavior (effort and time) at student and class level, and mathematics achievement at class level only. These authors also reported that "cognitively challenging" homework (p. 471), as perceived by students, negatively predicted students' expectancy beliefs at both levels, and students' homework effort at student level ([@B15]). Moreover, this study showed that "challenging homework" significantly and positively impacted on students' mathematics achievement at class level ([@B15]). At elementary school, homework quality (assessed through homework selection) predicted positively 6th-grade students' homework effort, homework performance, and mathematics achievement ([@B51]).

Finally, Trautwein and colleagues investigated the variable "homework control" perceived by middle school students and found mixed results. The works by [@B55], [@B56]) found that "homework control" predicted positively students' homework effort in mathematics, but other studies (e.g., [@B54], [@B58]) did not predict homework effort and mathematics achievement.

The Present Study
-----------------

A vast body of research indicates that homework enhances students' academic achievement \[see the meta-analysis conducted by [@B18]\], however, maladaptive homework behaviors of students (e.g., procrastination, lack of interest in homework, failure to complete homework) may affect homework benefits ([@B3]; [@B25]; [@B47]). These behaviors may be related to the characteristics of the homework assigned (e.g., large amount of homework, disconnect between the type and level of difficulty of homework assignments and students' needs and abilities, see [@B33]; [@B52]).

Homework is only valuable to students' learning when its quality is perceived by students ([@B15]). Nevertheless, little is known about the meaning of homework quality for teachers who are responsible for assigning homework. What do teachers understand to be quality homework? To our knowledge, the previous studies exploring teachers' perspectives on their homework practices did not relate data with quality homework (e.g., [@B66]; [@B13]; [@B26]; [@B1]; [@B30]). For example, [@B30] found a disconnect between middle school science teachers' perspectives about their homework practices and their actual homework practices observed in class. However, results were not further explained.

The current study aims to explore teachers' perspectives on the characteristics of quality homework, and on the characteristics underlying the homework tasks assigned. Findings are expected to shed some light on the role of teachers in the homework process and contribute to maximize the benefits of homework. Our results may be useful for either homework research (e.g., by informing new quantitative studies grounded on data from teachers' perspectives) or educational practice (e.g., by identifying new avenues for teacher training and the defining of guidelines for homework practices).

This study is particularly important in mathematics for the following reasons: mathematics is among the school subjects where teachers assign the largest amount of homework (e.g., [@B46]; [@B64]), while students continue to yield worrying school results in the subject, especially in middle and high school ([@B22]; [@B41]). Moreover, a recent meta-analysis focused on mathematics and science homework showed that the relationship between homework and academic achievement in middle school is weaker than in elementary school ([@B18]). Thus, we collected data through focus group discussions with elementary and middle school mathematics teachers in order to analyze any potential variations in their perspectives on the characteristics of quality homework, and on the characteristics of homework tasks they typically assign. Regarding the latter topic, we also collected photos of homework tasks assigned by 25% of the participating teachers in order to triangulate data and enhance the trustworthiness of our findings.

Our exploratory study was guided by the following research questions:

1.  How do elementary and middle school mathematics teachers perceive quality homework?

2.  How do elementary and middle school mathematics teachers describe the homework tasks they typically assign to students?

Materials and Methods {#s1}
=====================

The Study Context
-----------------

Despite recommendations of the need for clear homework policies (e.g., [@B10]; [@B4]), Portugal has no formal guidelines for homework (e.g., concerning the frequency, length, type of tasks). Still, many teachers usually include homework as part of students' overall grade and ask parents to monitor their children's homework completion. Moreover, according to participants there is no specific training on homework practices for pre-service or in-service teachers.

The Portuguese educational system is organized as follows: the last two years of elementary school encompass 5th and 6th grade (10 and 11 years old), while middle school encompasses 7th, 8th, and 9th grade (12 to 14 years old). At the two school levels mentioned, mathematics is a compulsory subject and students attend three to five mathematics lessons per week depending on the duration of each class (270 min per week for Grades 5 and 6, and 225 min per week for Grades 7--9). All students are assessed by their mathematics teacher (through continuous assessment tests), and at the end of elementary and middle school levels (6th and 9th grade) students are assessed externally through a national exam that counts for 30% of the overall grade. In Portuguese schools assigning homework is a frequently used educational practice, mostly in mathematics, and usually counts toward the overall grade, ranging between 2% and 5% depending on school boards ([@B51]).

Participants
------------

In the current study, all participants were involved in focus groups and 25% of them, randomly selected, were asked to submit photos of homework tasks assigned.

According to [@B34], to maximize the discussion among participants it is important that they share some characteristics and experiences related to the aims of the study in question. In the current study, teachers were eligible to participate when the following criteria were met: (i) they had been teaching mathematics at elementary or middle school levels for at least two years; and (ii) they would assign homework regularly, at least twice a week, in order to have enough experiences to share in the focus group.

All mathematics teachers (*N* = 130) from 25 elementary and middle schools in Northern Portugal were contacted by email. The email informed teachers of the purposes and procedures of the study (e.g., inclusion criteria, duration of the session, session videotaping, selection of teachers to send photos of homework tasks assigned), and invited them to participate in the study. To facilitate recruitment, researchers scheduled focus group discussions considering participants' availability. Of the volunteer teachers, all participants met the inclusion criteria. The research team did not allocate teachers with hierarchical relationships in the same group, as this might limit freedom of responses, affect the dynamics of the discussion, and, consequently, the outcomes ([@B28]).

Initially we conducted four focus groups with elementary school teachers (5th and 6th grade, 10 and 11 years old) and four focus groups with middle school teachers (7th, 8th, and 9th grade, 12, 13 and 14 years old). Subsequently, two additional focus group discussions (one for each school level) were conducted to ensure the saturation of data. Finally, seventy-eight mathematics teachers (61 females and 17 males; an acceptance rate of 60%) from 16 schools participated in our study (see [Table 1](#T1){ref-type="table"}). The teachers enrolled in 10 focus groups comprised of seven to nine teachers per group. Twenty teachers were randomly selected and asked to participate in the second data collection; all answered positively to our invitation (15 females and 5 males).

###### 

Participants' demographic information.

  School level             Gender   Teaching experience   Education   Workload per week
  ------------------------ -------- --------------------- ----------- -------------------
  Elementary school        8 M      13--38 years          34 UG       5--15 h: 22 T
  (FG 2, 4, 5, 7 and 8)    30 F                           4 MD        16--25 h: 16 T
  Middle school            9 M      13--38 years          34 UG       5--15 h: 5 T
  (FG 1, 3, 6, 9 and 10)   31 F                           6 MD        16--25 h: 27 T
                                                                      26--35 h: 8 T
                                                                      

FG, focus group; M, male; F, female; UG, University Graduate; MD, Master's Degree; T, teachers.

According to our participants, in the school context, mathematics teachers may teach one to eight classes of different grade levels. In the current research, participants were teaching one to five classes of two or three grade levels at schools in urban or near urban contexts. The participants practiced the mandatory nationwide curriculum and a continuous assessment policy.

Data Collection
---------------

We carried out this study following the recommendations of the ethics committee of the University of Minho. All teachers gave written informed consent to participate in the research in accordance with the Declaration of Helsinki. The collaboration involved participating in one focus group discussion, and, for 25% of the participants, submitting photos by email of the homework tasks assigned.

In the current study, aiming to deepen our comprehension of the research questions, focus group interviews were conducted to capture participants' thoughts about a particular topic ([@B28]; [@B34]). The focus groups were conducted by two members of the research team (a moderator and a field note-taker) in the first term of the school year and followed the procedure described by [@B29]. To prevent mishandling the discussions and to encourage teachers to participate in the sessions, the two facilitators attended a course on qualitative research offered at their home institution specifically targeting focus group methodology.

All focus group interviews were videotaped. The sessions were held in a meeting room at the University of Minho facilities, and lasted 90 to 105 min. Before starting the discussion, teachers filled in a questionnaire with sociodemographic information, and were invited to read and sign a written informed consent form. Researchers introduced themselves, and read out the information regarding the study purpose and the focus group ground rules. Participants were ensured of the confidentiality of their responses (e.g., names and researchers' personal notes that might link participants to their schools were deleted). Then, the investigators initiated the discussion (see [Table 2](#T2){ref-type="table"}). At the end of each focus group discussion, participants were given the opportunity to ask questions or make further contributions.

###### 

Focus group questions.

  ------------------------------------------------------------------------------------------------
  **1. Perceived Characteristics of quality homework**
      1.1. If you were asked to tell someone what homework is, how would you define/describe it?
      1.2. What are the characteristics of quality homework?
  **2. Characteristics of Assigned Homework**
      2.1. What types of homework assignments do you usually give your students?
      2.2. What are the reasons that make you give those types homework assignments?
      2.3. When and how do you design homework?
      2.4. How often do you assign homework?
  ------------------------------------------------------------------------------------------------

To ensure that the questions would be clearly understood, they were presented to two teachers from the same grade levels as the participants prior to the beginning of the study. The two teachers did not participate in the focus groups.

After the focus group discussions, we randomly selected 25% of the participating teachers (i.e., 10 teachers from each school level), each asked to submit photos of the homework tasks assigned by email over the course of three weeks (period between two mathematics assessment tests). This data collection aimed to triangulate data from focus groups regarding the characteristics of homework usually assigned. To encourage participation, the research team sent teachers a friendly reminder email every evening throughout the period of data collection. In total, we received 125 photos (51% were from middle school teachers).

Data Analysis
-------------

Videotapes were used to assist the verbatim transcription of focus group data. Both focus group data and photos of the homework assignments were analyzed using thematic analysis ([@B5]), assisted by QSR International's NVivo 10 software ([@B45]). In this analysis there are no rigid guidelines on how to determine themes; to assure that the analysis is rigorous, researchers are expected to follow a consistent procedure throughout the analysis process ([@B5]). For the current study, to identify themes and sub-themes, we used the extensiveness of comments criterion (number of participants who express a theme, [@B29]).

Firstly, following an inductive process one member of the research team read the first eight focus group transcriptions several times, took notes on the overall ideas of the data, and made a list of possible codes for data at a semantic level ([@B5]). Using a cluster analysis by word similarity procedure in Nvivo, all codes were grouped in order to identify sub-themes and themes posteriorly. All the themes and sub-themes were independently and iteratively identified and compared with the literature on homework ([@B43]). Then, the themes and sub-themes were compared with the homework characteristics already reported in the literature (e.g., [@B8]; [@B17]; [@B58]). New sub-themes emerged from participants' discourses (i.e., "adjusted to the availability of students," "teachers diagnose learning"), and were grouped in the themes reported in the literature. After, all themes and sub-themes were organized in a coding scheme (for an example see [Table 3](#T3){ref-type="table"}). Finally, the researcher coded the two other focus group discussions, no new information was added related to the research questions. Given that the generated patterns of data were not changed, the researcher concluded that thematic saturation was reached.

###### 

Examples of the coding scheme.

  Theme                                                                      Sub-theme                                                           Description
  -------------------------------------------------------------------------- ------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Instructional homework purposes ([@B10])                                   Practice or review                                                  Homework aims to practice, review and consolidate the material taught in class, as well to study for tests ([@B17]; [@B10]).
                                                                             Diagnose learning (student, teacher or both) (emerging sub-theme)   Homework aims to help students, teachers or both monitor learning difficulties, and therefore adjust behaviors. Students can further study some contents and teachers can review contents and/or adjust their teaching methods. Exemplar quote: "Homework helps students understand what contents they understood or not...and this also helps me. If the students tell me that they did not understand something I can clarify the contents, correct mistakes..." (P5 FG8).
                                                                             Personal development                                                Homework aims to promote students' responsibility, persistence, time management, work habits, autonomy ([@B17]).
                                                                             Extension                                                           Homework aims to develop cognitive skills and requires: knowledge and skills transference to new situations such as problem solving and projects ([@B10]; [@B50]).
  Degree of individualization ([@B10]) or adaptivity/adaptability ([@B57])   Student/groups of students or class                                 Homework tailored to meet the needs of each student or groups of students or to the class as a whole ([@B10]). Homework adjusted to students' knowledge (the teacher assign "different homework assignments depending on how good they are", [@B57], p. 1103).
                                                                             Adjusted to the availability of students (emerging sub-theme)       Homework is assigned considering: students' schedule, extracurricular activities, assessment tests or exams, the need for leisure... Exemplar quote: "If I learn that students have assessment tests during the week, I choose not to assign homework or, if it is really necessary, I just assign an exercise to be solved very quickly" (P3 FG10).
                                                                                                                                                 

An external auditor, trained on the coding scheme, revised all transcriptions, the coding scheme and the coding process in order to minimize researchers' biases and increase the trustworthiness of the study ([@B32]). The first author and the external auditor examined the final categorization of data and reached consensus.

Two other members of the research team coded independently the photos of the homework assignments using the same coding scheme of the focus groups. To analyze data, the researchers had to define the sub-themes "short assignments" (i.e., up to three exercises) and "long assignments" (i.e., more than three exercises). In the end, the two researchers reviewed the coding process and discussed the differences found (e.g., some exercises had several sub questions, so one of the researchers coded it as "long assignments"; see the homework sample 4 of the [Supplementary Material](#SM1){ref-type="supplementary-material"}). However, the researchers reached consensus, deciding not to count the number of sub questions of each exercise individually, because these types of questions are related and do not require a significant amount of additional time.

Inter-rater reliability (Cohen's Kappa) was calculated. The Cohen's Kappa was 0.86 for the data analysis of the focus groups and 0.85 for data analysis of the photos of homework assignments, which is considered very good according to [@B31]. To obtain a pattern of data considering the school levels, a matrix coding query was run for each data source (i.e., focus groups and photos of homework assignments). Using the various criteria options in NVivo 10, we crossed participants' classifications (i.e., school level attribute) and nodes and displayed the frequencies of responses for each row--column combination ([@B2]).

In the end of this process of data analysis, for establishing the trustworthiness of findings, 20 teachers (i.e., ten participants of each grade level) were randomly invited, and all agreed, to provide a member check of the findings ([@B32]). Member checking involved two phases. First, teachers were asked individually to read a summary of the findings and to fill in a 5-point Likert scale (1, completely disagree; 5, completely agree) with four items: "Findings reflect my perspective regarding homework quality"; "Findings reflect my perspective regarding homework practices"; "Findings reflect what was discussed in the focus group where I participated", and "I feel that my opinion was influenced by the other teachers during the discussion" (inverted item). Secondly, teachers were gathered by school level and asked to critically analyze and discuss whether an authentic representation was made of their perspectives regarding quality homework and homework practices ([@B12]).

Results
=======

This study explored teachers' perspectives on the characteristics of quality homework, and on the characteristics of the homework tasks typically assigned. To report results, we used the frequency of occurrence criterion of the categories defined by [@B24]. Each theme may be classified as "General" when all participants, or all except one, mention a particular theme; "Typical" when more than half of the cases mention a theme; "Variant" when more than 3, and less than half of the cases mention a theme; and "Rare" when the frequency is between 2 and 3 cases. In the current study, only general and typical themes were reported to discuss the most salient data.

The results section was organized by each research question. Throughout the analysis of the results, quotes from participants were presented to illustrate data. For the second research question, data from the homework assignments collected as photographs were also included.

Initial Data Screening
----------------------

All participating teachers defended the importance of completing homework, arguing that homework can help students to develop their learning and to engage in school life. Furthermore, participants also agreed on the importance of delivering this message to students. Nevertheless, all teachers acknowledged that assigning homework daily present a challenge to their teaching routine because of the heavy workload faced daily (e.g., large numbers of students per class, too many classes to teach, teaching classes from different grade levels which means preparing different lessons, administrative workload).

Teachers at both school levels talked spontaneously about the nature of the tasks they usually assign, and the majority reported selecting homework tasks from a textbook. However, participants also referred to creating exercises fit to particular learning goals. Data collected from the homework assigned corroborated this information. Most of participating teachers reported that they had not received any guidance from their school board regarding homework.

How do Elementary and Middle School Teachers Perceive Quality Homework?
-----------------------------------------------------------------------

Three main themes were identified by elementary school teachers (i.e., instructional purposes, degree of individualization/adaptivity, and length of homework) and two were identified by middle school teachers (i.e., instructional purposes, and degree of individualization/adaptivity). [Figure 1](#F1){ref-type="fig"} depicts the themes and sub-themes reported by teachers in the focus groups.

![Characteristics of quality homework reported by mathematics teachers by school level.](fpsyg-10-00224-g001){#F1}

In all focus group discussions, all teachers from elementary and middle school mentioned "instructional purposes" as the main characteristic of quality homework. When asked to further explain the importance of this characteristic, teachers at both school levels in all focus group talked about the need for "practicing or reviewing" the content delivered in class to strengthen students' knowledge. A teacher illustrated this idea clearly: "it is not worth teaching new content when students do not master the material previously covered" (P1 FG3). This idea was supported by participants in all focus groups; "at home they \[students\] have to work on the same content as those taught in class" (P1 FG7), "students have to revisit exercises and practice" (P2 FG9), "train over and over again" (P6 FG1), "practice, practice, practice" (P4 FG2).

While discussing the benefits of designing homework with the purpose of practicing the content learned, teachers at both school levels agreed on the fact that homework may be a useful tool for students to diagnose their own learning achievements while working independently. Teachers were empathetic with their peers when discussing the instrumentality of homework as a "thermometer" for students to assess their own progress. This idea was discussed in similar ways in all focus group, as the following quotation illustrates:

P2 FG1: Homework should be a bridge between class and home... students are expected to work independently, learn about their difficulties when doing homework, and check whether they understood the content.

When asked to outline other characteristics of quality homework, several elementary school teachers in all focus group mentioned that quality homework should also promote "student development" as an instructional purpose. These participants explained that homework is an instructional tool that should be designed to "foster students' autonomy" (P9 FG4), "develop study habits and routines" (P1 FG8), and "promote organization skills and study methods" (P6 FG7). These thoughts were unanimous among participants in all focus groups. While some teachers introduced real-life examples to illustrate the ideas posited by their colleagues, others nodded their heads in agreement.

In addition, some elementary school teachers observed that homework tasks requiring transference of knowledge could help develop students' complex thinking, a highly valued topic in the current mathematics curriculum worldwide. Teachers discussed this topic enthusiastically in two opposite directions: while some teachers defended this purpose as a characteristic of quality homework, others disagreed, as the following conversation excerpt illustrates:

P7 FG5: For me good homework would be a real challenge, like a problem-solving scenario that stimulates learning transference and develops mathematical reasoning ... mathematical insight. It's hard because it forces them \[students\] to think in more complex ways; still, I believe this is the type of homework with the most potential gains for them.

P3 FG5: That's a good point, but they \[students\] give up easily. They just don't do their homework. This type of homework implies competencies that the majority of students do not master...

P1 FG5: Not to mention that this type of homework takes up a lot of teaching time... explaining, checking..., and we simply don't have time for this.

Globally, participants agreed on the potential of assigning homework with the purpose of instigating students to transfer learning to new tasks. However, participants also discussed the limitations faced daily in their teaching (e.g., number of students per class, students' lack of prior knowledge) and concluded that homework with this purpose hinders the successful development of their lesson plans. This perspective may help explain why many participants did not perceive this purpose as a significant characteristic of quality homework. Further commenting on the characteristics of quality homework, the majority of participants at both school levels agreed that quality homework should be tailored to meet students' learning needs. The importance of individualized homework was intensely discussed in all focus groups, and several participants suggested the need for designing homework targeted at a particular student or groups of students with common education needs. The following statements exemplifies participants' opinions:

P3 FG3: Ideally, homework should be targeted at each student individually. For André a simple exercise, for Ana a more challenging exercise ... in an ideal world homework should be tailored to students' needs.

P6 FG6: Given the diversity of students in our classes, we may find a rainbow of levels of prior knowledge... quality homework should be as varied as our students' needs.

As discussed in the focus groups, to foster the engagement of high-achievers in homework completion, homework tasks should be challenging enough (as reported previously by P3 FG3). However, participants at both school levels observed that their heavy daily workload prevents them from assigning individualized homework:

P1 FG1: I know it's important to assign differentiated homework tasks, and I believe in it... but this option faces real-life barriers, such as the number of classes we have to teach, each with thirty students, tons of bureaucratic stuff we have to deal with... All this raises real-life questions, real impediments... how can we design homework tasks for individual students?

Considering this challenge, teachers from both school levels suggested that quality homework should comprise exercises with increasing levels of difficulty. This strategy would respond to the heterogeneity of students' learning needs without assigning individualized homework tasks to each student.

While discussing individualized homework, elementary school teachers added that assignments should be designed bearing in mind students' availability (e.g., school timetable, extracurricular activities, and exam dates). Participants noted that teachers should learn the amount of workload their students have, and should be aware about the importance of students' well-being.

P4 FG1: If students have large amounts of homework, this could be very uncomfortable and even frustrating... They have to do homework of other subjects and add time to extracurricular activities... responding to all demands can be very stressful.

P4 FG2: I think that we have to learn about the learning context of our students, namely their limitations to complete homework in the time they have available. We all have good intentions and want them to progress, but if students do not have enough time to do their homework, this won't work. So, quality homework would be, for example, when students have exams and the teacher gives them little or no homework at all.

The discussion about the length of homework found consensus among the elementary school teachers in all focus group in that quality homework should be "brief". During the discussions, elementary school teachers further explained that assigning long tasks is not beneficial because "they \[students\] end up demotivated" (P3 FG4). Besides, "completing long homework assignments takes hours!" (P5 FG4).

How do Elementary and Middle School Teachers Describe the Homework Tasks They Typically Assign to Students?
-----------------------------------------------------------------------------------------------------------

When discussing the characteristics of the homework tasks usually assigned to their students four main themes were identified by elementary school teachers (i.e., instructional purposes, degree of individualization/adaptivity, frequency and completion deadlines), and two main themes were raised by middle school (i.e., instructional purposes, and degree of individualization/adaptivity). [Figure 2](#F2){ref-type="fig"} gives a general overview of the findings. Data gathered from photos added themes to findings as follows: one (i.e., length) to elementary school and two (i.e., length and completion deadlines) to middle school (see [Figure 3](#F3){ref-type="fig"}).

![Characteristics of the homework tasks usually assigned as reported by mathematics teachers.](fpsyg-10-00224-g002){#F2}

![Characteristics of the homework tasks assigned by mathematics teachers.](fpsyg-10-00224-g003){#F3}

While describing the characteristics of the homework tasks usually assigned, teachers frequently felt the need to compare the quality homework characteristics previously discussed with those practices. In fact, at this stage, teachers' discourse was often focused on the analysis of the similarities and potential discrepancies found.

The majority of teachers at both school levels in all focus group reported that they assign homework with the purpose of practicing and reviewing the materials covered earlier. Participants at both school levels highlighted the need to practice the contents covered because by the end of 6th- and 9th-grade students have to sit for a national exam for which they have to be trained. This educational context may interfere with the underlying homework purposes teachers have, as this quotation illustrates:

P3 FG3: When teaching mathematics, we set several goals, but our main focus is always the final exam they \[students\] have to take. I like students who think for themselves, who push themselves out of their comfort zone. However, I'm aware that they have to score high on national exams, otherwise... so, I assign homework to practice the contents covered.

Beyond assigning homework with the purpose of practicing and reviewing, middle school teachers also mentioned assigning homework with the purpose of diagnosing skills and personal development (see [Figure 2](#F2){ref-type="fig"}). Many teachers reported that they use homework as a tool to diagnose students' skills. However, several recognized that they had previously defended the importance of homework to help students to evaluate their own learning (see [Figure 1](#F1){ref-type="fig"}). When discussing the latter point, participants observed the need to find out about whether students had understood the content taught in class, and to decide which changes to teaching style, homework assigned, or both may be necessary.

Participant teachers at middle school in all focus groups profusely discussed the purpose of personal development when assigning homework. In fact, not many teachers at this school level mentioned this purpose as a characteristic of quality homework (it was a variant category, so it was not reported), yet it was referred to as a cornerstone in their homework practice. Reflecting on this discrepancy, middle school teachers explained in a displeased tone that their students were expected to have developed study habits and manage their school work with autonomy and responsibility. However, this "educational scenario is rare, so I feel the need to assign homework with this aim \[personal development\]" (P4 FG9).

Moving further in the discussion, the majority of teachers at both school levels reported to assign whole-class homework (homework designed for the whole class with no focus on special cases). "Individualized homework requires a great amount of time to be monitored" (P1 FG6), explained several participants while recalling earlier comments. Teachers justified their position referring to the impediments already mentioned (e.g., large number of students per class, number of classes from different grade levels which means preparing different lessons). Besides, teachers discussed the challenge of coping with heterogeneous classes, as one participant noted: "the class is so diverse that it is difficult to select homework tasks to address the needs of every single student. I would like to do it...but we do not live in an ideal world" (P9 FG4).

Moreover, teachers at both school levels (see [Figure 2](#F2){ref-type="fig"}) reported to assign homework according to the availability of students; still, only elementary school teachers had earlier referred to the importance of this characteristic in quality homework. When teachers were asked to elaborate on this idea, they defended the need to negotiate with students about specific homework characteristics, for example, the amount of homework and submission deadline. In some classes, matching students' requests, teachers might assign a "weekly homework pack" (P7 FG10). This option provides students with the opportunity to complete homework according to their availability (e.g., choosing some days during the week or weekend). Teachers agreed that 'negotiation' fosters students' engagement and homework compliance (e.g., "I do not agree that students do homework on weekends, but if they show their wish and actually they complete it, for me that's okay", P7 FG10). In addition, teachers expressed worry about their students' often heavy workload. Many students stay in school from 8.30 am to 6.30 pm and then attend extracurricular activities (e.g., soccer training, private music lessons). These activities leave students very little free time to enjoy as they wish, as the following statement suggests:

P8 FG4: Today I talked to a group of 5th-graders which play soccer after school three times a week. They told me that sometimes they study between 10.00 and 11.00 p.m. I was astonished. How is this possible? It's clearly too much for these kids.

Finally, elementary school teachers in all focus group referred frequency and completion deadlines as characteristics of the homework they usually assign. The majority of teachers informed that they assign homework in almost every class (i.e., teachers reported to exclude tests eves of other subjects), to be handed in the following class.

The photos of the homework assignments (see some examples in [Supplementary Material](#SM1){ref-type="supplementary-material"}) submitted by the participating teachers served to triangulate data. The analysis showed that teachers' discourses about the characteristics of homework assigned and the homework samples are congruent, and added information about the length of homework (elementary and middle schools) and the completion deadlines (middle school) (see [Figure 3](#F3){ref-type="fig"}).

Discussion and Implications for Practice and Research
=====================================================

Homework research have reported teachers' perspectives on their homework practices (e.g., [@B6]; [@B13]; [@B26]; [@B1]; [@B30]), however, literature lacks research on the quality of homework. This study adds to the literature by examining the perspectives of teachers from two school levels regarding quality homework. Moreover, participants described the characteristics of the homework assignments they typically assign, which triggered the discussion about the match between the characteristics of quality homework and the tasks actually assigned. While discussing these key aspects of the homework process, the current study provides valuable information which may help deepen our understanding of the different contributions of homework to students' learning. Furthermore, findings are expected to inform teachers and school administrators' homework practices and, hopefully, improve the quality of students' learning.

All teachers at both school levels valued homework as an important educational tool for their teaching practice. Consistent with the literature, participants indicated practicing or reviewing the material covered in class as the main purpose of both the homework typically assigned ([@B13]; [@B26]) and quality homework. Despite the extended use of this homework purpose by teachers, a recent study conducted with mathematics teachers found that homework with the purpose of practicing the material covered in class did not impact significantly the academic achievement of 6th-grade students; however, homework designed with the purpose of solving problems did (extension homework) ([@B50]). Interestingly, in the current study only teachers from elementary school mentioned the homework purpose "extension" as being part of quality homework, but these teachers did not report to use it in practice (at least it was not a typical category) (see [Figure 2](#F2){ref-type="fig"}). Extension homework was not referenced by middle school teachers either as quality homework or as a characteristic of homework assigned. Given that middle school students are expected to master complex math skills at this level (e.g., [@B36]), this finding may help school administrators and teachers reflect on the value and benefits of homework to students learning progress.

Moreover, teachers at both school levels stressed the use of homework as a tool to help students evaluate their own learning as a characteristic of quality homework; however, this purpose was not said to be a characteristic of the homework usually assigned. If teachers do not explicitly emphasize this homework purpose to their students, they may not perceive its importance and lose opportunities to evaluate and improve their work.

In addition, elementary school teachers identified personal development as a characteristic of quality homework. However, only middle school teachers reported assigning homework aiming to promote students' personal development, and evaluate students' learning (which does not imply that students evaluate their own learning). These findings are important because existing literature has highlighted the role played by homework in promoting students' autonomy and learning throughout schooling ([@B48], [@B49]; [@B44]; [@B39]).

Globally, data show a disconnect between what teachers believe to be the characteristics of quality homework and the characteristics of the homework assigned, which should be further analyzed in depth. For example, teachers reported that middle school students lack the autonomy and responsibility expected for this school level, which translates to poor homework behaviors. In fact, contrary to what they would expect, middle school teachers reported the need to promote students' personal development (i.e., responsibility and autonomy). This finding is consistent with the decrease of students' engagement in academic activities found in middle school (e.g., [@B7]; [@B62]). This scenario may present a dilemma to middle school teachers regarding the purposes of homework. On one hand, students should have homework with more demanding purposes (e.g., extension); on another hand, students need to master work habits, responsibility and autonomy, otherwise homework may be counterproductive according to the participating teachers' perspective.

Additionally, prior research has indicated that classes assigned challenging homework demonstrated high mathematics achievement ([@B54]; [@B15]). Moreover, the study by [@B67] found that Russian high school students from basic and advanced tracks benefited differently from two types of homework (i.e., basic short-answer questions, and open-ended questions with high level of complexity). Results showed that a high proportion of basic or complex homework exercises enhanced mathematics exam performance for students in the basic track; whereas only a high proportion of complex homework exercises enhanced mathematics exam performance for students in the advanced track. In fact, for these students, a low proportion of complex homework exercises was detrimental to their achievement. These findings, together with our own, may help explain why the relationship between homework and mathematics achievement in middle school is lower than in elementary school (see [@B18]). Our findings suggest the need for teachers to reflect upon the importance of assigning homework to promote students' development in elementary school, and of assigning homework with challenging purposes as students advance in schooling to foster high academic outcomes. There is evidence that even students with poor prior knowledge need assignments with some degree of difficulty to promote their achievement (see [@B67]). It is important to note, however, the need to support the autonomy of students (e.g., providing different the types of assignments, opportunities for students to express negative feelings toward tasks, answer students' questions) to minimize the threat that difficult homework exercises may pose to students' sense of competence; otherwise an excessively high degree of difficulty can lead to students' disengagement (see [@B42]). Moreover, teachers should consider students' interests (e.g., which contents and types of homework tasks students like) and discuss homework purposes with their students to foster their understanding of the tasks assigned and, consequently, their engagement in homework ([@B63], [@B65]; [@B16]; [@B51]).

We also found differences between teachers' perspectives of quality homework and their reported homework practices concerning the degree of individualization when assigning homework. Contrary to the perspectives that quality homework stresses individual needs, teachers reported to assign homework to the whole class. In spite of the educational costs associated with assigning homework adjusted to specific students or groups of students (mentioned several times by participants), research has reported benefits for students when homework assignments match their educational needs (e.g., [@B9]; [@B57]; [@B67]). The above-mentioned study by [@B67] also shed light on this topic while supporting our participants' suggestion to assign homework with increasing level of difficulty aiming to match the variety of students' levels of knowledge (see also [@B15]). However, teachers did not mention this idea when discussing the characteristic of homework typically assigned. Thus, school administrators may wish to consider training teachers (e.g., using mentoring, see [@B37]) to help them overcome some of the obstacles faced when designing and assigning homework targeting students' individual characteristics and learning needs.

Another interesting finding is related to the sub-theme of homework adjusted to the availability of students. This was reported while discussing homework quality (elementary school) and characteristics of homework typically assigned (elementary and middle school). Moreover, some elementary and middle school teachers explained by email the reasons why they did not assign homework in some circumstances \[e.g., eves of assessment tests of other subjects, extracurricular activities, short time between classes (last class of the day and next class in the following morning)\]. These teachers' behaviors show concern for students' well-being, which may positively influence the relationship between students and teachers. As some participants mentioned, "students value this attitude" (P1 FG5). Thus, future research may explore how homework adjusted to the availability of students may contribute to encouraging positive behaviors, emotions and outcomes of students toward their homework.

Data gathered from the photos of the assigned homework tasks allowed a detailed analysis of the length and completion deadlines of homework. Long assignments did not match elementary school teachers' perspectives of quality homework. However, a long homework was assigned once and aimed to help students practice the material covered for the mathematics assessment test. Here, practices diverged. Some teachers assigned this homework some weeks before and others assign it in last class before the test. For this reason, the "long term" completion deadline was not a typical category, hence not reported. Future research could consider studying the impact of this homework characteristic on students' behaviors and academic performance.

Finally, our findings show that quality homework, according to teachers' perspectives, requires attention to a combination of several characteristics of homework. Future studies may include measures to assess characteristics of homework other than "challenge" and "selection" already investigated ([@B58]; [@B15]; [@B51]); for example, homework adjusted to the availability of students.

Strengths and Limitations of the Study
--------------------------------------

The current study analyzed the teachers' perspectives on the characteristics of quality homework and of the homework they typically assigned. Despite the incapability to generalize data, we believe that these findings provide important insights into the characteristics that may impact a homework assignment's effectiveness, especially at middle school level. For example, our results showed a disconnect between teachers' perspectives about the characteristics of quality homework and the characteristics of the homework they assign. This finding is relevant and emphasizes the need to reflect on the consistency between educational discourses and educational practices. Teachers and school administrators could consider finding opportunities to reflect on this disconnect, which may also occur in other educational practices (e.g., teacher feedback, types of questions asked in class). Present data indicate that middle school teachers reported to assign homework with the major purpose of practicing and reviewing the material, but they also aim to develop students' responsibility and autonomy; still they neglect homework with the purpose of extension which is focused on encouraging students to display an autonomous role, solve problems and transfer the contents learned (see discussion section). Current findings also highlight the challenges and dilemmas teachers face when they assign homework, which is important to address in teachers' training. In fact, assigning quality homework, that is, homework that works, is not an easy task for teachers and our findings provide empirical data to discuss and reflect upon its implications for research and educational practice. Although our findings cannot be generalized, still they are expected to provide important clues to enhance teachers' homework practices in different contexts and educational settings, given that homework is among the most universal educational practices in the classroom, is a topic of public debate (e.g., some arguments against homework are related to the characteristics of the assignments, and to the malpractices in using this educational tool) and an active area of research in many countries ([@B18]).

Moreover, these findings have identified some of the most common obstacles teachers struggle with; such data may be useful to school administrators when designing policies and to teacher training. The administrative obstacles (e.g., large number of students per class) reported by teachers may help understand some of the discrepancies found between teachers' definition of quality homework and their actual homework practices (e.g., degree of individualization), and also identify which problems related to homework may require intervention. Furthermore, future research could further investigate this topic by interviewing teachers, videotaping classroom activities and discussing data in order to design new avenues of homework practices.

We share the perspective of [@B58] on the importance of mapping the characteristics of homework positively associated with students' homework behaviors. Data from this study may inform future studies analyzing these relationships, promote adaptive homework behaviors and enhance learning.

Methodologically, this research followed rigorous procedures to increase the trustworthiness of findings, improving the validity of the study (e.g., [@B32]) that should be accounted for. Data from two data sources (i.e., focus groups and the homework assignments photographed) were consistent, and the member checking conducted in both phases allowed the opportunity to learn that the findings of the focus group seem to accurately reflect the overall teachers' perspectives regarding quality homework and their homework practices.

Despite the promising contributions of this study to the body of research regarding homework practices, this specific research provides an incomplete perspective of the homework process as it has only addressed the perspectives of one of the agents involved. Future research may consider analyzing students' perspectives about the same topic and contrast data with those of teachers. Findings are expected to help us identify the homework characteristics most highly valued by students and learn about whether they match those of teachers.

Furthermore, data from homework assignments (photos) were provided by 25% of the participating teachers and for a short period of time (i.e., three weeks in one school term). Future research may consider conducting small-scale studies by collecting data from various sources of information aiming at triangulating data (e.g., analyzing homework assignments given in class, interviewing students, conducting in-class observations) at different times of the school year. Researchers should also consider conducting similar studies in different subjects to compare data and inform teachers' training.

Finally, our participants' description does not include data regarding the teaching methodology followed by teachers in class. However, due to the potential interference of this variable in results, future research may consider collect and report data regarding school modality and the teaching methodology followed in class.

Conclusion
==========

Homework is an instructional tool that has proved to enhance students' learning ([@B10]; [@B20]; [@B61]; [@B18]; [@B51]). Still, homework is a complex process and needs to be analyzed thoroughly. For instance, when planning and designing homework, teachers need to choose a set of homework characteristics (e.g., frequency, purposes, degree of individualization, see [@B9]; [@B58]) considering students' attributes (e.g., [@B9]), which may pose a daily challenge even for experienced teachers as those of the current study. Regardless of grade level, quality homework results from the balance of a set of homework characteristics, several of which were addressed by our participants. As our data suggest, teachers need time and space to reflect on their practices and design homework tasks suited for their students. To improve the quality of homework design, school administrators may consider organizing teacher training addressing theoretical models of homework assignment and related research, discussing homework characteristics and their influence on students' homework behaviors (e.g., amount of homework completed, homework effort), and academic achievement. We believe that this training would increase teachers' knowledge and self-efficacy beliefs to develop homework practices best suited to their students' needs, manage work obstacles and, hopefully, assign quality homework.
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